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red  land area. The SFP was granted  independently of production  (i.e.,  decoupled),













ditional  agricultural  production processes  and other  rural  economic  activities  (i.e.,
tourism, service provision, small scale manufacture) in an integrated approach to de-
velopment. In this context, the ‘Health Check’ proposals seek to further decouple re-










price  received does not  cover  the variable  costs  of  production,  the  farmer will  cease  activity  (simply
maintaining the land in GAEC) or diversify into another crop/livestock activity.




2.    Literature review












AGLINK  (OECD); AGMEMOD  (European Commission FP6) ESIM  (USDA, Stanford University  –
USA, University Göttingen) FAO   World Model  (FAO); FAPRI  (Universities  of  Iowa  and Missouri);
GAPsi  (FAL, Germany); MISS (INRA, Rennes); SWOPSIM [(USDA, ERS); WATSIM (University of
Bonn, European Commission, Federal Ministry of Agriculture); CAPRI (University of Bonn (Germany)].






dity PE model  representations  for  oranges  (Albisu  and Blandford,  1979),  peppers
(Berbel, 1987) and cereals (Astorquiza and Albisu, 1994). However, as noted in Gra-
cia et al. (2008),  there  is  not  a  strong  tradition of multisectoral model  building  in






reforms  in  five Spanish  regions. However,  since  these  seminal modelling  efforts,
there has been something of a time gap in the Spanish PE literature. Casado and Gra-
cia (2004) tailor the FAPRI model to examine the impacts of the Mid-Term Review














sectors  through  intermediate  input  purchases  of  non-agricultural  produced goods
(i.e., tractors, pesticides, services). Finally, the value of farm assets (capital/land) is
reflected by non-farm demands  for  agricultural  output. To  summarise,  the  real
strength of the CGE approach is the relationship between changing macroeconomic
conditions  (i.e.,  government  revenues,  trade policy, wage  rates  etc.)  and  agrifood
markets.
A  further  important  advantage of CGE  is  the degree of  theoretical  consistency,


































Catalonia  (Artis et al.,  1994), Valencia  (García Álvarez-Coque  and Enguídanos,




























3.    Model development
3.1.    The ORANI-ESP database
This study employs a modified version of the ORANI CGE model template, deve-
loped by the Centre of Policy Studies (CoPS) at Monash University in Australia (Ho-
rridge,  2003). At  the  current  time, ORANI  adaptations  exist  for Pakistan, Brazil,
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China, Denmark,  Indonesia,  Ireland,  Japan, Korea, Philippines, South Africa, Tai-
wan, Thailand, Venezuela and Vietnam. The Spanish variant discussed here is called
‘ORANI-ESP’. A detailed description of the ORANI data structure can be found in













ment. The  ‘main’ steps are as  follows:  (1) create separate  tax and margin matrices
from a compound margin PLUS tax matrix; (2) create an investment matrix from a
single column of data; (3) divide imports and exports by EU and non-EU usage; (4)
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uniform subsidy rate on the land factor (Frandsen et al., 2003).4 In factor markets, capi-
tal  and  labour move  sluggishly between agricultural  and non-agricultural  sectors  to
capture rental and wage differentials between sub-sectors (Keeney and Hertel, 2005).
Land, which is exclusively used by agricultural sectors, also moves sluggishly between
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3 GTAP-E is a ‘energy’ focused variant of the well known GTAP model.
4 In this way, the payment is linked to registered land, but decoupled from production.
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of  transition within  the  reforms. Thus,  payments  remain  specific  to  seeds  (100%);
arable crops (25%); hard wheat quality premium (100%), starch premium on potatoes
(60%), cotton subsidy (35%), olive production aids (6%), sheep and goat premiums
(50%);  suckler  cow premium  (100%);  slaughter  premium  for  calves  (100%);  and
slaughter premium for adult bovines (40%). Intervention prices are cut in sugar and



















Macro impacts in Spain (% changes)
Baseline (vs. 2005) MTR (vs. Baseline) HC (vs. Baseline)
Consumption 23,7 0,2 0,4
Investment 12,6 0,4 0,5
Exports 7,9 0,7 0,7
Imports 14,4 0,5 0,5
GDP 17,4 0,2 0,4
Source: Own calculations.
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4.2.    Results baseline7
Table 1 presents the macro components of aggregate demand for the Spanish eco-
nomy. Over the ten year time horizon, real GDP rises 17.4%, with concomitant incre-






cate 9,6% growth  in primary agriculture, where  there  is a  relative redistribution of
agricultural activity in favour of crops (12,1 %) and away from livestock production
(5,7%). Due to the inelastic income demands for agro-food products, this relatively
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TABLE 2 
Sectoral output and real prices in the baseline, mid term review and health check
Results in
Output Real Prices
% changes Baseline  MTR (vs. HC (vs. Baseline  MTR (vs. HC (vs.
(vs. 2005) Baseline) Baseline) (vs. 2005) Baseline) Baseline)
Wheat 24,3 –1,0 –8,9 22,3 1,2 5,9
Barley 15,4 1,8 2,4 21,0 –3,2 –6,5
Maize 27,1 –1,0 –3,6 15,9 1,0 2,7
Rice 9,0 –10,6 –17,0 –1,0 12,2 23,3
Other cereals 9,0 –1,4 –2,7 3,0 3,0 5,3
Potatoes 1,3 7,6 7,1 4,1 –4,4 –4,2
Sugar beet 6,0 –65,2 –65,0 1,1 –13,4 –13,5
Oilseeds 50,4 6,8 15,8 25,8 –5,0 –12,5
Textile crops 17,1 –29,5 –29,9 –4,2 34,0 35,2
Other industrial crops 10,6 1,8 2,1 –0,8 –0,6 –0,7
Animal feed 5,6 –2,6 –2,7 9,1 0,8 0,9
Tobacco 11,7 –12,2 –12,0 –1,3 7,6 7,5
Olives for oil 4,5 –1,2 –1,4 –1,6 4,0 5,5
Vegetables 11,7 2,7 3,1 –0,5 –0,4 –0,5
Table olives 3,5 –0,1 –0,1 –2,1 2,2 2,4
Dry fruits 9,8 2,7 3,1 0,9 –0,1 –0,2
Table grapes 11,5 3,1 3,5 0,3 –0,3 –0,4
Other fruit 12,1 2,9 3,3 –0,3 –0,4 –0,5
Citrus fruit 6,3 1,3 1,5 1,6 0,0 0,0
Tropical fruit 5,9 1,2 1,3 1,7 –0,1 –0,2
Other crops 12,2 2,2 0,9 –3,5 –0,8 0,9
Cattle 4,7 –7,4 –10,2 2,5 10,1 14,2
Pigs 8,4 1,1 1,1 2,5 –0,8 –0,8
Sheep & Goats 2,7 –4,0 –3,7 1,8 11,7 10,9
Poultry 6,7 0,1 0,3 5,0 –0,5 –0,4
Raw milk 2,0 0,0 3,1 14,1 –17,5 –23,1
Other animals –1,0 2,4 2,4 4,7 –0,7 –0,7
Crops 12,1 –0,1 –0,3 4,1 –0,2 –0,1
Livestock 5,7 –1,8 –1,9 4,5 0,9 0,9
Agriculture 9,6 –0,8 –1,0 3,5 0,4 0,3
Beef 1,5 –5,7 –8,3 3,5 5,2 7,2
Pork 7,7 1,0 1,0 3,5 –0,5 –0,4
Lamb –1,4 –2,5 –2,4 3,3 6,0 5,6
Poultry meat 7,8 0,4 0,3 4,8 –0,3 –0,2
Other meat 4,2 0,2 0,2 3,4 0,0 0,0
Dairy 1,9 –2,8 2,2 7,3 –6,0 –7,9
Oils & fats 4,5 –0,9 –0,9 7,2 –0,2 –0,8
Sugar processing 4,7 –64,9 –64,9 3,6 –11,3 –11,3
Other food –0,9 0,9 0,6 5,2 –0,3 –0,2
Beverages (incl, wine) 9,9 1,2 1,5 3,2 –0,6 –0,7
Food & drink 5,7 –1,0 –1,1 4,2 –0,4 –0,5
Biodiesel 292,8 12,9 49,6 12,4 –0,5 -6,2
Bioethanol 264,4 2,2 1,1 12,3 -0,7 -0,2
Other energy 18,7 0,2 0,2 4,5 0,1 0,1
Natural Resources 11,6 -0,3 -0,3 2,8 0,1 0,1
Manufacturing 19,4 0,9 1,1 -4,2 -0,2 -0,2
Services 12,0 0,2 0,3 3,1 -0,1 -0,1
Source: Own calculations.
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hold welfare  from  food  consumption. Utility  from  food  consumption  falls  slightly
across all households (see Table 4), although given Engel’s Law,  the  impact  is  felt
most (–2,7%) in the poorest households (HH1). In contrast, the wealthiest households
(HH8) face a minor utility loss of –0,9%. Aggregating over all purchases, total pri-
vate household  real  incomes  rise by €2.986 million, or 1,1% compared with 2005
(not shown), although this average masks the variability between households, with a
moderate rise of 0,2% in HH1 compared with a rise of 1,4% in HH8 (not shown).
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TABLE 3
Spanish real factor prices (% changes)
% Baseline (vs. 2005) MTR (vs. Baseline) HC (vs. Baseline)
Real Capital Rents 3,5 –0,2 –0,2
Real Land Rents 7,4 31,0 34,5
Real Labour Wages 6,8 –0,3 –0,3
Real Wages by occupation
Managers 12,4 –0,3 –0,3
Professionals 12,6 –0,3 –0,3
Technical support 6,8 –0,1 –0,1
Administration 6,8 –0,1 –0,1
Services & sales 6,5 –0,1 –0,1
Skilled rural labour 7,2 0,0 0,0
Other skilled labour 6,4 0,0 0,0
Machine operators & fitters 5,1 –0,3 –0,3
Unskilled labour 4,3 –0,1 –0,1
Armed forces 6,5 –0,1 –0,1
Source: Own calculations.
TABLE 4
Spanish private household utility from food consumption (% changes)
Baseline (vs. 2005) MTR (vs. Baseline) HC (vs. Baseline)
HH1 < €500 month -2,7 0,5 0,6
HH2 €500-€999 month –2,5 0,5 0,5
HH3 €1000-€1499 month –2,2 0,3 0,3
HH4 €1500-€1999 month –2,0 0,3 0,3
HH5 €2000-€2499 month –1,7 0,2 0,2
HH6 €2500-€2999 month –1,5 0,2 0,2
HH7 €3000-€4999 month –1,2 0,2 0,2
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4.3.    Results Mid Term Review (MTR)12
As noted in section 1, the (partial) decoupling of support into a single farm pay-
ment (SFP) is expected to encourage marginal farmers to leave production altogether

























non-binding13.  In  the  animal  feed  sector,  there  is  a  slight  reduction  in  production
compared with  the baseline due  to  the contraction  in  livestock production.  In  fruit
and vegetable sectors, given the absence of decoupling, output rises slightly compa-











13 Given  that Spain  is  relatively uncompetitive  in  sugar production,  the quota  is also modelled as
non-binding in the benchmark year (2005).


































tric  terms aggregate household utility  is  improved only moderately compared with
the baseline scenario (€49 million – not shown), largely due to minor falls in the real
prices of non-food purchases.
4.4.  Results Health Check (HC)15
Unsurprisingly, the Health Check (HC) results largely resemble those of the MTR
given the relatively mild policy evolution of the proposals. Indeed, with slightly in-










that wheat, maize  and  ‘other  cereal’  production  fall  due  to  additional  decoupling
(most  notably  in  the wheat  sector, with  the decoupling of  the quality  premium on
hard wheat). In contrast, oilseeds and barley output rise as the impact of additional
land from set-aside elimination outweighs the effect of further decoupling. The lar-










ducts)  sector,  elimination of  the quota  results  in moderate  production  increase of
3,1%p (2,2%p), a result which is consistent with the work of Witzke et al. (2009).
Examining real price changes, wheat, maize, rice, ‘other’ cereals and cattle exhi-
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falls of 10,8%p and 9,7%p respectively, whilst primary resources are released to table
grapes, ‘other fruits’ and citrus fruits activities. Thus, output rises by 5,4%p, 6,2%p
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6.1.    ORANI-ESP database
The creation of a separate margins and tax matrix presents a major challenge. At










mation  is available,  this approach  is preferred  to  the Row and Sum (RAS) scaling
116 George Philippidis























Private  households  are  subdivided  into  categories  by disposable  income  level.
Household  survey data  (‘La Encuesta Continua de Presupuestos Familiares’)  from
INE subdivide total household purchases by 8 income levels and across 10 different
commodity groups. In this way, a matrix of expenditures by household is mapped to














port data  from FEGA,  it was possible  to allocate sectoral support payments across
using  sectors. The  resulting  agricultural  basic  values,  tax  and margin matrices  are
scaled using maximum entropy to accord with the agricultural industry column and
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19 This is particularly pertinent for agriculture which has a sizeable unpaid labour force.




Balancing of  the  entire ORANI database  employs  a modified version of  the
ORANI GEMPACK balancing/updating program developed by Horridge (2004). The






















eds’,  ‘chemicals’,  ‘energy’,  ‘other  inputs’,  ‘capital’,  ‘labour’)  for  implementation
into  the GTAP database.  It  is  generally  considered  that US biofuel  producers  are
more efficient  than  their EU counterparts. Thus,  the ‘feed’ cost shares  in both bio-
fuels  sectors  are  cross  referenced with  corresponding EU  sources  [Bamier et al.












22 More  specifically,  denatured  and undenatured  ethanol  (HS6  codes 220710  and 220720  respec -
tively).
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